INTRODUCTION
1be effect of the systemic sudter-controlling agent maleic hydrazide (MH) on the quality of cured leaf of bright (Virginia) tobacco has been reported (2, 5, 7) . These early studies compared tobaccos from plants treated with MH to those from hand-sudtered plants on which sudters were removed periodically. In general, the MH-treated tobaccos were higher in reducing sugars and equilibrium moisture content; lower in filling capacity, total ash, alkalinity of water-soluble ash, and nicotine. In the 196o's when a sprayable contact agent became available, studies were undertaken in which different degrees of sudter control were established by hand, with the contact, and with MH (8) . It was found that the values of some of the d:taracteristics of the cured leaf changed similarly for all methods of control as percent sucker control increased. Apparently, the degree of sucker control had a major influence upon the d:taracteristics of the tobacco. The hypothesis was tested in another field study in whid:t various contact sudter-controlling agents and hand-sudtering were manipulated in such a way that poor control and good control were obtained (10) . Leaf experts tended to prefer tobaccos coming from treatments that resulted in poor control. The results also showed that where good sudter control was obtained, either through hand-suckering or with the contact agents, the chemical and physical characteristics of the cured leaf tended to be like those obtained from the contact/MH control treatment which also resulted in good control.
• (6) . All large suckers present at the time of topping were removed prior to the chemical applications which were made with a high-clearance sprayer modified for plot work (9 inspector. Yields and values of cured leaf per hectare were determined. Leaf experts from six cooperating tobacco companies visually appraised coded leaf samples from each priming of the upper two thirds of the stalk from one replication per location. Subsamples from each replication of cured leaf were taken (based upon priming weights), combined, stemmed, dried in a forced-draft oven at 65 °C, and ground to pass a one-millimeter mesh screen. The following determinations were made: percent total alkaloids, percent reducing sugars, percent total volatile bases minus nicotine (TVB-nic.), percent total ash, and alkalinity number of water-soluble ash. All analytical results were expressed on an oven dry-weight basis. The physical determinations of filling value at a standard relative humidity and at 13'/o moisture as well as percent equilibrium moisture content (EMC) at 600fo relative humidity were determined on shredded leaf samples. The chemical and physical determinations were conducted in the laboratories of the cooperating tobacco companies oy their standard methods.
RESULTS AND DISCUSSION
Chemical sucker control was considered very good in most plots with the sequential contact/MH treatments of Group I (Table 1 ). In some plots the plants had suckers that appeared during the latter part of the harvest season usually on the lower portions ofthe plants. Two plots in the TD-6635/MH treatment in Kinston and the UNI-414/MH treatment in Oxford were the most obvious. Apparently faulty application technique resulted in reduced activity of the chemicals. However, control on most plants was considered comparable to the control obtained in Group 11. Control with the Group I treatments, as measured after harvest was completed, resulted in mean values from 94'/o to 97°/o at the Kinston location with one treatment at 87°/o and from 940/o to 990/o at the Oxford location with one treatment at 82 Ofo. (The suckers that were responsible for the decreased control in some of the plots could not be removed because the plants were also being used for the regional sucker control study.) The average number of suckers per plant was about one or less and the average green weights were from 20 to 40 grams per sucker. The growth appeared about four to five weeks after treatment or about the time of harvest of the upper leaves. The sucker growth referred to here was not like that described by Chaplin (1) who demonstrated that one sucker, which was allowed to grow from the time of topping, could result in a significant reduction in yield.
Yield (Table 2) for the combined Group I chemical treatments where MH was used (2666 kg/ha) was not different from the yield for the combined Group 11 chemical treatments where MH was not used (2669 kg/ha). These results suggested that MH per se will not increase yield. Although the actual values for yield were higher for some individual treatments in Group I when compared to the related treatments in Group 11, none of the differences were significant. Yield from the normally HS treatments (2300 kg/ha) when compared to the yield from chemically suckered treatments was significantly lower in value for all but the UNI-414 treatment (2490 kg/ha) in Group 11. On the other hand, yield from the closely HS treatment (2583 kg/ha) was not significantly different from all the treatments in Group I and from four of the five chemically suckered treatments in Group II. These findings support the earlier reports in which it was shown that good sucker control helped to achieve high yields but there was no indication in this study that MH per se increased yield.
No significant differences in the quality index (Table 2) , as measured by government grade, were found between the combined treatments of Group I ( $168.65 per 100 kg) from those in Group 11 ( $169.19 per 100 kg). Although not statistically significant, the normally HS treatment resulted in tobaccos that received the highest rating ( $175.06 per 100 kg) of all treatments. The finding was enforced by the fact that in the warehouse evaluation of the various tobaccos, normally HS tobaccos received the highest value from tobacco company leaf experts for percent usable (Table 4) . Although the results were not statistically significant, the findings suggested that differences were recognizable in favor of the normally HS tobaccos. Similarly, no significant differences in hectare value (Table 2) were found between the Group I and Group 11 treatments. Of the individual treatments, the value of the normally HS treatment was the lowest, and significantly so except for UNI-414 and UNI-414/MH, while the closely HS treatment was more like the chemical treatments. These values tended to reflect the values obtained for yield. The use of MH in the sequential contact/MH treatments did not significantly increase hectare value over the dual contact treatments except when compared to the normally HS treatment.
In the warehouse evaluation the only statistical difference between the combined treatments of Group I and of Group 11 was for less thin-bodied tobacco where MH was used (Table 3) . Although only a small percentage of the tobacco was rated as thin-bodied in the individual treatments, the value obtained for each treatment in Group I was less than the comparable treatment in Group 11. It has been reported elsewhere that MH-treated tobaccos when compared to traditionally hand-suckered tobaccos were more heavy-bodied. In the present study the sum of medium-heavy and heavy-bodied tobaccos was more obvious in the Group I treatments where MH was used. It is suggested that MH interfered with phloem transport and consequently cellular contents of the leaves increased. As a result there was an accumulation of materials that affected body. Texture, according to tobacco leaf experts, of MH-treated tobaccos has been characterized as being more smooth and slick. The warehouse evaluation in the present study indicated that no differences occurred between the Group I and Group 11 treatments. In a previous study the smooth and slick characteristics were associated more with tobaccos from very good sucker control treatments than with tobaccos from poor sucker control treatments(10).
The tobaccos in Group I and Group 11 were not significantly different in value for percent usable. However, except for the UNI-414/MH treatments, Group 11 values were slightly higher than those from Group I. In a comparison leaf experts can determine subtle differences which can reflect treatment. In this study, usability reflected the slightly heavier body in the MH-treated tobaccos. In the comparison of normally HS tobaccos and closely HS tobaccos there was the tendency to rate the closely HS tobaccos lower in usability. Similar findings have been reported in a comparison of tobaccos from good and poor sucker-control practices with various chemicals (10 3.27ab
• Total volatile bases minus nicotine (as ammonia). + Alkalinity number of water-soluble ash: ml of N/10 HCI/g of tobacco.
• the cured leaf ('table 4) showed that no values between the two groups were significandy different. However, the actual values for percent total alkaloids, total volatile bases minus nicotine, percent total ash, and alkalinity number of water-soluble ash tended to be lower and percent reducing sugars tended to be higher with MH treatment. When the actual values for MH-treated tobaccos in the present study were compared to the two HS control treatments, then, in general, the MH-treated tobaccos were lower in total alkaloids, TVB minus nicotine, and total ash, but not in alkalinity number of water-soluble ash. Values for this characteristic were higher in MHtreated tobaccos. In an earlier study (2) , values for alkalinity number also tended to be higher for MH-treated tobaccos when compared to the normally HS treatment, but then it was lower in another (5), Apparently this characteristic will not be consistent with MH treatment. A comparison of the values obtained from the tobaccos of the two groups for their physical properties showed that filling value at a standard relative humidity (600/o) was not different, but at tJD/o moisture in the tobacco the tobaccos treated with MH (Group I) were significantly less. A reduction in filling capacity with MH treatment was consistent with the earlier studies (2, 5, 7) . However, the values for equilibrium moisture content (EMC) did not agree with the generally accepted dtaracteristics of MH-treated tobaccos when compared to non-treated tobaccos, i.e. that EMC was higher with MH. Occasionally one may find a reduced value for a given study (2) . Additional experimentation may be indicated but results suggested a direct effect upon filling value and equilibrium moisture content.
SUMMARY
The effect of maleic hydrazide (MH) per se on bright tobacco was determined by comparing plants treated with MH to those without MH under conditions of good chemical sucker control. Sequential applications of each of five contact-type agents with MH one week later (Group I) were compared to dual applications of each of the same contact agents (Group 11). In Group 11 sudters missed during applications were individually wetted to ensure excellent control. Sucker control was measured as 950/o for Group I and assumed to be 99°/o for Group 11. There were no agronomic differences between Groups I and 11. In the visual warehouse appraisal, there was only a statistical difference for thin-bodied tobaccos between the two groups and a trend for slightly more heavy-bodied tobaccos in Group I. The chemical and physical analyses showed that filling value at 13% moisture and equilibrium moisture content (EMC) measured at 600/o relative humidity were significantly lower in Group I than Group 11. The result for EMC was questioned. Actual values for total alkaloids, total volatile bases minus nicotine, total ash, and alkalinity number of water-soluble ash were lower and reducing sugars were higher where MH was used. Except for EMC, the findings in this study reflected those established in studies where MH-treated and normally hand·suckered tobaccos were compared, but the differences here were generally not as great. 
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